Pharmacokinetic equivalence of stable-isotope-labeled and unlabeled drugs. Phenobarbital in man.
Stable isotope labeling of drugs has been used in human metabolism studies because it eliminates the risk of radiation exposure accompanying use of radioactive tracers. The labeled drug can be measured by gas-chromatographic mass spectrometry (GCMS). However, if reliable pharmacokinetic data are to be obtained, one has to be certain the rate of metabolism of labeled and unlabeled drug is the same, i.e., there is no kinetic isotope effect. To evaluate this for phenobarbital (PB), three humans were infused with a 1:1 mixture of phenobarbital and 1,3-15N2-2-13C-PB. Serum was collected at regular intervals. Concentrations of labeled and unlabeled phenobarbital were determined by GCMS. Within each subject, there was no trend for concentrations of labeled phenobarbital to be higher or lower than concentrations of unlabeled phenobarbital (P greater than 0.90 for all three subjects). There was no difference in the zero time intercepts, distribution and elimination time constants and half-lives, volumes of distribution and central compartment, or clearance of the two forms of phenobarbital. Thus, no isotope effect was found. Published data on other labeled drugs and the likelihood of encountering an isotope effect based on type of isotope and its location in the molecule are discussed.